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The main result of the Tsurutwli CL a 1. ( 1 ‘!9!>a ) I Im’eaflel  “1’1 995] ]I:Ij  KI if that corotating StrCamS

en~anating  from cororral  holes d~lril~{~ tlIt: il(:.ctvl~iirl~, I)ll;\se  of t}lc solar cycle (1973-1975) do not

cause major (~sl. < -100 nT) rriafil)cli~  \l(ll  Jll<, tlut on]y Inod~:Iatc, ucak,  or even no (significant)

storm activity, where storms arc dcfl IICLI h ~ 1 ) ~,1 ~!ccrt:ases  (Gonzalr;/ cl al. , 1994).

Although, there are typically larg,c  20- 3(J II”]’ II\,~,T,~ Ictic field n l;i~,]lilu[{c~  CI catd by the fast streanl-

SIOW stream (hcliospheric  current SlICC[ ]Ili 1~111,1 :’wet) irltcIactioI~s,  ttlc I+z di~ectionality  is typically

hi~hly  fluctuating within the high l’Iel(i  c,) (l:;l[il]:  irltcl-;ic[iorl  le~,iotl  ((’1 f<], and thus the empirical

criteria for intcmsc stornls (during s[Jl:iI  III:IX il[]~ III) of li~ > + 10 n’i’  ;III(i I >, 3 hours (Gonzalez, and

I’surutani,  1987) is not satisfied.  A I[i{{]]:lii,l[]  [kpl[litlirl~,  tllcse  }ii~}]ly  flllctwtting  fields has been

prcscnte(i  in l’surutani  et al. (199.5ij). ‘I },:s, f i}(tu:t~iorli  rll:ly I)c (Ic\tIsLG) shock-compressed or

simply stream compressed (witho~l(  ;I s}Ic),K 1 l\ ~ i“v<n  vales frorll tlIc )li~l)-  s]~eed streams (Figure

1). A second result from the T1995  ])it])i]  IS [i~i\ the 112 fltlctuatiom awoci;  i[eci wi[h Alfvdn waves

in (}~e col-otating streams can caus[: C-oll[i]ll])lli  ;II ,I{)ral :l[:ti~’ity  called }1 ii ,1 )( ’A As, The presence of

two high-speed streams during 1974 lc[i I() ,.11 cxI(:mriy  ]]igh Vcarly a\tIiI~~c  of AI; (283 nT), even.
higher than the following so]ar IIla\itllllil] , C, II\ \ 979 aII(i ]98 I (?? I n“l’ :III(i 23-] nT, respectively).

I’hc issue that (’liver raises is tclliary III the ‘]’1 “}(,)5 lM])c I, but is a W’T! iln~mrtant  one and very

worlhy of discussion. We COmIIICIKl  (’1 \’tI (: I de]vinp  irl(o \hi\ ill dc]>th. The three intense

magnetic storms during ] 974 WC I L ali :)s K ;LIC, i Wi(il SI 11~1] st]t,:l~l)s ]C(i by fast for=ward shocks

(ancl not corotatirlg streams). ‘1’lIcsc irl]i(]l~,iwl strcal~ri  occu IIcci VCIJ C1OSC t o  the corotating

(coronal hole) streams and the he]it)s],]](li[  cllr-li  :I! sheet (]]{ X). III ‘1’] 995 wc speculate that these

interplanetary e.vents may be assoc]akd  wi I II rx[fllsions  of the coI(Hlal IIol<’s.

one mechanism for the openin~ (:ItIci cic)~; [Ij, ) c! COItJIIal  lIO]C l[);~~,[lc[ic fIrl(i lines is through the

interconnection of fields be[wccrl  diffcl~]l:  I I l{]: I I:,tic :It:tive  tcgio]ls  :IIICi  il~telcorlnection  between

fields from magnetic active rcgiolls ar)d ~qI;Il Cc,[,.mal hole f~c]ds  (}laI icy et al, 1986; Sheeley et

a]., 1989; Wang and Sheeley, 1990; WIIIIY CI al., 1996 aIld r~’frtc’iltcs  ttlcrein) Respectively.

Recently, C~onz,alez  et al. (1996) al]d III Li)(, CI al ~ 1990) }IaVC IIost[l]:!tc(i  t}lat corona] hole streams

and embedded fields interact with ~icti\(  i~’ ;I,i!)ll I It.]ds/I  1(’s flc]d~  IO CICa[C COI onal nmss ejections

(Ch4~s) during solar maximum. OIIU SIIIIII](I 11(1(, tmwcve.r, that  if l}K  I l~ap,lictic  active regions

contain an equal amount of “posit ivrl?’ :lrl~l  ‘ ‘nc:~,a[ivcly” dircctcd flIIxc.s, the mechanisms
discussed above do not lead to a IIC1 L)}W li~ ,~, ,,1 c]osinr, of nl:~~?(ll:ti{,  flcld lines, but only to a

reconflgura[ion  of the magnetic t (~] w] (J: y lV~IZII is ncedr(i  to rXlHIIId corona] holes is the
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emergence of net flux of the same p(>l;,i i 1 v a< [I tat irl t} [C co[-cmal  i]cllc, ami contraction must be

accomplished by the emergence of rwt f“~u  ~. ( )f t) It’ op~)mitc polarity. M711c[Iw1 t}lis occurs in or near

magnetic active regions or not is Ijtl’stlill  v II II! tIOWn< Also, the ottmll  ~lolml  picture should be

taken into account as we]].  AS IIIOIC tjLI  \ ( I} ICII: III Oric IIcmis})hc]  c, C(]l]i)l  llIIX should open in the

other solar hemisphere. IIOW  tlli$  (lie] III l)iltlr]c~  is ]naiTltair)rd  aTI(i \\lliit  (I1C c o r r e s p o n d i n g

photosphcrie  pr-ocesses/signatures  at c, {I ~ c 1111 ,’lcstill:r,  (] LICS[j  OIIS a[l(l  s}mLlld be addressed by

specialists in the field.

For corolml hole streams in inter[ll:irlr[al  ~ ,l,~cc [he i~l[cl  :lcti(.m witl} tllc slow speed streams does

not form forwarci shocks by 1 Al; br~:i[l~;  !Ill .fr~al]j.  s~tcat]i  ill[CItlCtiL)Il is a ~lancin~ one (Smith

and Wolfe, 19 -/6; Pi7,zo, 1985, ‘1’1995: I!OV,$L  t(:r, ‘1’ I 995 did illdiccll(  tlmt during 1974 some

[-20%] Icversc shocks were dct~~(~[~  {It ] ,~, \ “i “1’hc ~clocity  of lllr l]i~ll-s~wed  stremls is -750-

S00 km S-] (Phillips et al., 199s),  W} ICIL;I\  I]IL v~!ocj(}  Of S]OM SIWCLI  stl~:i~lls is -300-350 km s-’.

In the case of coronal hole expansio[]s,  p); I.111,1  it~ocja[ccl with tlw rIculy o}lc[~ed flux will interact

with the upstream (SIOW)  plasT~)i\  il I ;I II1O)L” i 1) ccl v,~;l)), Si ncc tll( S(I CaIII spcwd  differential

(assuming there are only two basic SOI:II w 11(1.I  i. rIILICh  ~,lcatrl tha[l  t}lc  IJl;l:r]c[osonic  wave speed

(Vn,, - 70 km s“’), a forward shock is clt:ri~i  h! [ All ‘1’his is il]tiiu:}tcd  in ligure  1, Note that

the presence of the forward  shock ]< i~lL\;[;.l}[  TI[ of t}lr ]J:lrt-i(:~ll:l! ][l~.’tliir)isnl for opening the

coronal hole ma~nctic  flux.

However, the nature of the solar ejt’r[:i  s[]]l,~’,,]r(i of t}ll slI(Kk ]s not krIowIII. :ir]d therefore “~1995

did not spccu]atc on it. The ejec[a cL~L]  Id t IL II I( sa[llc :Is t}mse  d\ll i[if solaf maxima (note the

magnetic cloud ill the C. event), o] (I]cy ~~)~)ld  1x. .! t ffc[ c]lt at [i] IICS. A sy~t~:lllatic  study should be

performed to address this important  tol lil,

AS lmintcci  out in “I’] 995, solar ejccl;l/1  I ];I{ II( :ii c1 MId  S (Iluflag,:i et a l . , 1981 ) were not detected for

the A and 11 cvellts (the two ]argcs[  nl;):~[tclic SI(II  IIIS), tw[ wa~ (OI tlic (.’ event. The meaning of

these observations is not clear at tlli~ tll  IN, It i: 1) ,ssiblc tliat fc,l the f)r>t I\\()  ci)s~s,  the SOlar ejects

were relatively small in scale and (Ii(l JIOL CI( IS:. tll, ‘)pacrcr  Lift t] :I]cctory. ‘1 ‘1]{!s,  they may have been

present, but were unfortunate] y ]~)iswd,

Regarding the possible flare associ:l~,iori  [U [ tlt [It t,: S(OIII I ev~llts, MIC }I{IIIC tllc following specific

colmncnts :
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In T1995 (page 2]7S(), line 3), the sccoIKl ;]ll:i.11 flare slmtlld  lmvc bcc~l listed as occurring at 0801-

0840-0928 UT clay 184 and not 185, WItl I (i I is (, I I or COII ~’ctcd,  an accr~)t:lblc  speccl  for the July 6

(day 186) shock would be, obtained

We agree that by applying  the Cllvc[ ([ :,1, ( 1‘ !(10) cllI]}irical  ] el:ltiol]sllil  1 fol the deceleration of

p]asma from the Sun to 1 AU, moIc fl:ir~s  TII:I)  tw collsiLlcrcxi  as ]wssi}]]c solllces for the shocks.

HoweveJ”,  it is also true that nollc O( t}jcs( ! I:IIL’A  Il:ive tllc  cha~:ictcr]s!lL’  loll;:  cii]ration  signature that

arc statistically associatecl with sol:ll  c]t(t; 1, ‘1’11 X-I:iy long (iura[i[)[l  ciri]ts  also have the unique

II(1 signature of post-flare loops.

A second, long-standing prob]enl  is I [IL’ IL, CI M ~~ [.)rlela[iorl.  111 I“i~u]c 1 itu~li  (liver (1996), there

are three large X-ray flares on Jul} 5 orl(i F) l)JI.J l,lced l,y the salllc  act]u  lcpion at W26”, 35° and

40°, rcspcctivcly. An important llllarl~v, ( :r.i (j ,1:’stio!”l  i~, wily cio[l’t  :111 of these flares produce

detectable interl)lanet,ary  events? ‘1’hL:Ic  is cll:ir j a prcsLnt  lilck of tll~(l(l:,t:~rlcling of why so few

sol,ar events have corresponding il][cj])l:itlt::11 ,J/{f,OIll;l~,]lc[ic :lllak)f!!,

~,:y~~t )]:

T h e  IIct fl,are of September 13 ua~  JIC;II l) 3 l](~urs  Io])g.

characteristic long duration sigl]at~llc.  11s]’):’  t} I (:livc] ([ a

this flare fits the event quite WC]].

The soft X-ray plot does show a

so]al \*’i]l(i  (lccrlcration  assumption,

We find that the Cliver  COIUIIICIII  ]l:IJ ~]:i]jtjt,l s ilIIC of t}ic :iJ)[):irc]l( ];i{k of obvious solar sources

for the 1’1995 interplanetary A, I\, (‘ <\cl]t., :11,.1 wr dl:~nk  lliln fol 11. 1 Iowcvcr, even with this

improvement, there is still the C e\ IcIIt \\tlll, I(I I;lills unidtmtifie  (i.

In closing, we woulci  also encollrilf,(.  s)l.lt ::lcn(isls  to cx:i[]]iT]r coronal hole data to try to

dc(ermine  the nlechanism(s)  for ct)IOII:tl L JI(, c,1 ,:tnsioris arid coI)[r;tctio[ls.  This is an important

scientific topic yet to be addressed

.geonlaglletic  activity at the E.artll.
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Figure  1. A SO]:U Cjccla ev~nl asso~]:ll((] \I, JI t I II, ,~~]y o~,clicd  COI O]i:il I il,i[ll]ctic  fields (colonai h o l e

expansion) headecl towards the 1 al [I 1, “1 11. t llillgurLtti(nl  of the SC)IOI  eject fielcis  is not well

understood at this time. A Cl R t)oull~lt(  1 )y ~~ forwal (i shock ( 1S) aI][l Icverse shock (RS) is
denoted by shading.  The fast strctilil  s]~ll,  :,(I( ,1]) irl{crfilce  (It) is irldl(:~[cd.  The B, fluctuations

within the trai]irlg pofiion of a (;]]< :l[t t~..,] )1.’, ,.,~i [,,) be corllpre,~sc{]  A] fvdll J\’:ivcs.
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